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(54) NEAR INFRARED RAY ABSORPTION RLM AND MULH-LAYERED PANEL INCLUDING SAME 
(57) Disctosed is a iim or panel having excellent 

near-Mrared absotbabaity or, that is, excellent near- • 
irtfiared shieUabiEly, and baviog a high degree ol visible 
ray transmiOance and good color bxift 

To produce the near-inirared^bsorbing fibn or 
panel having good cotor tone while Bie near-infrared- 
absoftmig dye to be therein is tept stable, the dye and 
the binder resin lor the dye are specifically selected, and 
the produdicn method is also spedTcally selected. In ' 
adcfitkxi. for the purpose oi producing the Jim or panel 
whBe tie dye to be thereh Is k^ 61^ and kx Ihe pur- 
pose of making the film or panel have addilk>nal func- 
tions such as electromagnelic radiation absoibabilily. 
thefnmorpaneli5madetohaveartulli4ayeredstruo- e 
lure /, 
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Description 

TECHNICAL FIELD 



IOO01J "fteprcsertinwentmn relates to an fftoedabsort^ 

ftreoghlhefilrrv thereby prarerting remotenMrtrd infrared communkattoiiDorir*^^-^^ 

rnfiaretf range for conwunication from maHunctionina and e^^^^^^^^^T^^"^^'^'^ 

reno.^o.de.icesfromn«lfux*oS2SSZfe^^ 

ingftJix*)n.generallyonaliBri^ertsubsirata "^'^"™'™«^-"asU)slrale having a^tfape-r^ 



BACKGROUND ART 



. ^»ateoi««Sfci„lhatt!^aSSir2SJ^^^ 
« «»««nlibnal9toflHe,sarerB,erp,ob^^ 

cSffiemttoworlt ™' '"^^^'^^ are easiy cracked, and. in ackffliDa they are 

JSL^rpi^SLis'rSS;^ 

A) HeHfr214113. ta^arepiSSSalSS^I^S^ Patent Appfcafioo Lai*Open(JP. 

• »s ordeterfoSlhr.S^SSS^S^jSL''^ 
a<teristicsofthepSJSSS^iS^ 
near-Snfrarec^abSSSa^rSLwlEf^^ 

of panels, in general. a pturalBy oS«?aSISS^ ''^ '"'P^ To control the color tone 

»ngnearHhf,ared.ab;oCS«dSt;S2Z^ 

- «'-*^«^»esth.o:gh,.«„siz:^ 

DISCLOSURE OF THE INVENTION 

pane.olsucha.nXedt'iXXSi^ 
cf^methodtfcastingorcoaJingaunitonnmixS^^ 

» ^Va•nu«^ayeredEheelpanelccnCT•sinalhea^lm^ " 
istics.orson»o»«rschSSl^oS 
•"«>SbMi,y.Therefc,e.i„theil^^ 
-ependlngonthe^d^rac^eHs^ 
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«n such a manner Iha «ie naJlHayered ram w sheet may 
range aivi the visUe-ray range. 

[0007] Iheirvention is descra>ed in detail heremunder. 
BEST MODES OF CARRYING OUT THE INVENTION 

[OOrai The On and the muOi^ed sheet panel of the mwemion are a near-infrare*absoit)lng, smgle-layered or 
mulli-layGred fifcn that comprises an absortmg byer of a nearHnhared-absoibing dye as (fispeised in a transparent pol- 
ymer resin, anda near-irtrared-absotljing. mulfi-layered sheet panel cwnprising the iim, respectively. 
[0009] The absorljing layer of a near-inlrared-abMrtjing dye as dispel 
the tmnnlrared^bsoibing panel d Iho Bwenfion. in^ t» any of a lilln as 
inftared-absciblnB dye andapolymerresinhasolvem through castinaa 
of a near4(rtrared^bsoibing dye and a polymer resni in a sohfert onto a 11^^ 

the the through coafing; a fBm as formed through melt extrusion of a near-inlrared-^bsortxng and a polymer resin; 
a fikn as fsrmed by polymerizing and soBditying a uniform mixture of a near-infiared-absoitjtng dye and a monomer; or 
a fBm as foinKd through deposition of a nearHrtrared-absorbing <^ 

on a tran^em plastic finni Aiv one or more of these film layers may ba in the ^ 
Specrican>itfifferentfih>sddBferertnear-«*arecW)^^ 

characterisfics of thedye^ and apfuialily of thosefilms are lamihaledlogettier. orthe fifmsare used singly. In that man- 
ner, the sin^frfayered or irulli^syered films may cxhM any desired co^ 
and in the visibie-iBy range, in accoidance with their objects. 

[OOtO] lnordinaryhotmeltexlrusionmelhods.filmsarogeneranylbmiedalhishfen^J^^ 

However. Ihe film for the absofbmg layer in the near-infrared-absc^^ 

method or a coating melho(t it may be dned in a n»ld.a)ncStion at temped 

near-WBred«beoibhg dyes used are not Ihermaly decoirposed Thereloret h Ihft me^ 

dy»lnvnrig low heat resistance could be used so br as they are WMfonrly dispersed in ordinary organe sohwiL 

According, the irwenlim is advantageous In that the latitude in selecting t^^ 

[0011] In the casting or coating method for fernmg the films d the invention, used is a transparent p^ 

*e binder for the dyes to be in the fihB. The polymer resin may be ary of loioiiw^ 

example, copolyeslers, polymdhyl methacrylates. polycarbonates, polyslym amoiphous polyoleiinsi polyfe^ 

anates,polydlytates.ttiace^(lceBi*pes.elc.VlfterBilisdes»edtocWah 

50 microns and hawig the Wended near^nhared absorbing c^wbBiliest 

in the bWer resin to have a high, concentration of from 1 to 5 % by vueigW (relafive to the sdkf content of the resm), 

Ihoogh depending on their types. Hoiivever. stable dye solirtions having such a hi^ cone 

pared, H ordinary binder resins such as polycarbonates, aoryfc re»K orihe likB are used. Even if the dye could be terc- 

e(fly (gss olyedin such a binder resin, the resulting sohilion is unfavorable as bebig piDblemalic 'n that the dye is 

unevenly disWjuled therein or is prec%>itated to spve a soM floalBig new the s« 

coagulated. 

I00I2J l^lhopiiposeddissolvingthedyestogivedyessolutionshavihgsud^ 

the polyesier resihsdescribed Ri the applicant's own JP-A Hei^)6-184288. He«-^9188i Hei-07-l49e8l, and HeH»- 
100051 These po^erredfs are prefenel* as dissolving the dyes for use h the im«nlto 
mg a h^ concentration. Aceordnghr, in the present invention, prefeiiyblyused are the resinsfbrlhepurpose of dissolv- 
ing tfie dyes to give dye solutions having a high concentialionL 

[0013] Tft8polyes»errestearecopolymeiizedvMlhatleasl10mol%ofanaroniatfe 
formulae (4) to (9): 




wherein R, represents an alkylene group having from 2 to 4 carbon atoms; f^, R3, R4 and R5 each represerd a hydto- 
gen atom, or an angrL aryl or aralM group having from 1 to 7 raibon alons^ 
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Rs-OH 



(5) 



.^nf^sj^^^^iyte^g^t^i,^ 1 to 4 carton atoms; R;. Ra. R,. R,o and R„ each represent a 
enl;andkrepreseni5anaturalnumi>ero(llroni1to4: ■ """^"^'^^^ 



KOR 




(6) 



wherdn Rja represerts an aUcylene group having from 1 to 4 caAon atorc; R,3, R,^. R,. and B,c each reDresem a 
»n^rogenatom.orana«c,tary«ora«»^gro.phavin9.«»nlto7c^ 



so at 




(7) 



aaaftylene »oiv having from 1 to 4 carlxjn atoms, and tlws« nay t» Ihe same 
atqm^andtbesemaybelhesameor«ferent:andlandmead,,ep,B^ 



H0R2t-( 




(8) 



ordifferent;andnrepresentsanaluralnuniberoflromOto5: "'WBnHirDemBsamo 
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HOR28-HD--Q-C-h(_)^ 

R32 R30 R34 

viiha^ R2S represents an alk)^ene group having from 1 to 4 carbon ato^ 
havng torn 1 to 10 carbon atoms, and these rnay be the sanw or dllff 
tvdiogen atonik or ari aNqrl, aryl or aralkyi groqp having li^ 
enL 

10014] The conpounds of fomida (4) for the polyester polymers for use n the irwenlidn rndude, for example, 9,94>is- 
[4^2-hydroii(yelhoxy)phenylI-fhiorene. 9,9^4-^-hydr(«yelha>(y>3Hnelhylphefq^^ 9.»bis-I4-(2-t9drDx- 
yethaxy)^5<ftmitvlphenyll-fluorene; 9,»t)iH4<24iydft»9ethaxy>»eltvl|phefq^ 9,9>t)i&[4-(M9doii(- 
y^hoiiiy>3.&dielhylphenyQ-fhiorene; eta 01 thos4,«spea'al|y preferred is 9,»bisI4-^-t9droKyethoxy)phenyl)-f1uorene^ 
as gwihg pclyesler polyiners hanohg roost balanced optical chaiBderi^ 
10015] /The compounds of forrnula (5) for the polyester polynKfs for use h the 

btEl4^-hydra)cyethaxy)phenyl]cyck)hexane; 1,1-bis t*-<2-lylroKyelhaxy)*melhy%)henyllcydohes(anft 1,1-bisI4K2- 
hy*DKyethaity}3,5^Jmethylphenyllcydohei(ane, 1,14)isI4-(a4iydrcD(yelhaxy)^-€tl^jhen^cyctohexane, lA-ti^AiZ^ 
•v*oiqre«twV)^.5<fie1hylpheriyl|cy^ 1J-bi5[4-(2-tvdroD(yelhcii(y}^opyt3hei^^ 1.1-KsI4^- 
hydhnyelhai(y)^.&dberizyiphefyl^^ etc; and thdr derivatives in wMch from 1 to 4 hydrogens of the 
cycloheicane groif) are subsfituted wHli ery d aJkyl aryl and arailql groups h 
prdenred is l.l-bis [4-(2-hydraxy^axy]phenyl]cyclohexane. 

lOOiq The compounds of femxila (6) fbr the potyesier polymers for use in the invention indude; for exanple^ bis-{4- 
(2-hydroxy«hoxy)phenyrHsi*)ne. bis44-{2-hydraxyethoixy)^ethylphenyll<ulfone. b^s^4^2■hyd^axyethal(y)-3.5- 
dimettiytphenylHulfone. bis^4K2-hydroo(yelhoKy)-3^thylpher)yO-sulfene^ b«5ft^49dr«Kyelh0D(y)^.5Kfeilvt)^^ 
suBona. blHHZ-tVdrcDQfelhaxjO-a-pnp^ bM4^-hydraxyelha)9)^,5di|piopylpheii^^ bifrI4- 

^ly J f uicyB l liuxy )-3-iBopf()py|)henyip6ultpne, etc. 

10017] The coinpoundsofforntila (7) for the polyester polymers for use in the invention indude, tor exan^ 
ctodecanedinethytol, tricyctodecanediethylot. tricydodecanedjpropylol. tric^dodecanedaxjtyfol dmethyltricydcdecart- 
ecBmethykil, diettvttricycfodecanedimethylol, c^enyltricyctodecanedBiwfliylol. diwayftricyctodecanedmethylol, 
tetramelhyltricydodecanedimethylol. hexamethyKricyclodfeeanedrmethytol. octameJhyltricyclodecanedimelhylol. etc. Of 
those, preferred is tricydodecanedimethyfoL 

[0018] The dSiydrmcyconipoindscI formula (8) for the polyester polymers f^ 
pte. 1.14>is{4-(249dng(yeihaxy)pheivQ-1l3herqrt 1.1^)iSKK2^ly*oxyethO{rt^^I)d^Mphen^•11^ 
1,14)ls(4-(2-l9(»«ayethaxy)-3,MmeM3hery^ 1,14)is(4-(2-hy*0Dcy^X8(y)-3-elhylphenyl]-1-phe- 
nyieSnne, 1.14iisI4^24iy*oxyethoxyH.5<Rettiytphenylh1-phe^ 1,1-asl4-{2-t]ydraxyethcKy)-3i»Dpy^)he- 
nyll-1-phenylethane. 1.14)isI4-(2-hydraxyelhoo(yH.5<t?)rbpyfphenyl}-1-^ eta; and ther derivatves 61 

which the center carbon atom is substituted by any of alkyt,aryl and araikyt grotf^ hannhg from 1 to 7 carbon atomSk 
and from 1 to 4 hydrogen atoms of the phenyl group of the side chain are sU)5tituted with any of all^ aryl a^ 
groups having from 1 to 7 carbon aiom& Of those^ preferred is 1.14>isH-^4vdtmyelhai9)phiefvlh1-(rt^ 
10019] Thecompourid5offl)rrnula(9)forthepol^esterpolymeisforusehtheirive^ 
bisI4^-hydnKyethax)0phenyll3ropane. 2.2-bis{4^2-hydreKyelhov)pMflbolane, 2;2-bi^4K2-»rydrmycthaKy^ 
nyllpenlan^ 2.2*is{4-{2-lvdra)(yelhoxy)phenylI-3iiiethyl3ulane, 2.2-Ksf4K2-hydnwyelho«y)phenyIJhexane, 2.2-bis{4- 
(2-hy*oxyelhoKy>)henytl-3-mcthylpentane, 2.2*is{4^249droKyethai(y>rf)enyll-3,3^JTO 2.2-bisI4^2- 
hydraxyeJhoKyXihenyOh^pitano. 2;24)i5l4-(24iydrDJ(yelho)y)phervlh3'inelh^^ 2^-«sI4-(2-hydrcKyelh0KyJplje- 
nyq4^nelhylherane. 2.24)isl4-(24iydrQxyethaxy>)henyO-5-roe»rylhexane; 2J^^)feK-(2-^wdroxyelhoo(y)pherIyi^a,3- 
cfimeaiy^witane, 2;2-bis[4H2-hydrD)qfettiaiy)pheiyl]^Adin^^ 2;2-bis[4^-hydico9elhcg9}phefylK4- 
dtoelhy|penlane.2.24]is[4-^IVdroDgielh(»]4pbervi^^^ etc Of those; especially preferred f52.2-b's(4-<2- 

. IVdn«Nlx»y)phenyQ^melhyV>ertanek s^ 
s»(X» the sohWSty in organic solverte of the polymers conprisihg it is hi^ fo 

fere vrilh the heat resislance of the polymers comprising ft; Also preferred is 2.2-bis{4-{2-hydt0xyethoxy)plienytji)rD- 

panft as having excdlent hem resistance and mechanical strength. In addition, the comooonw does not hte^ 

the solutility ft) organic solvents of the polymers comprisnig ft. 

[0020] ThedMcornpoundsnoteddxyvernaybeenvloyedefthersmglyorasconnbiiied. 

IMBI] ArvdcarbOfivEcacidsthatareerrfiloyableforproducihgordinarypolyesttf 
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the polyesler polymers for use in ttie inventioa The dScafbcayfc ackJs usaWe hereih mdude. for exaitfjle, animalic 
tficaiboxylic adds such as lerephthalic ac«, (sopWhaTic acid, 2.6HiaphlhalefledfcartiQxy)ic add. I.B^aphthalenedicar- 
boxylic add, 1,4-rMpWhalenedicartjaiq*: add, U-napMhalenedicaiimxyllc add. 1,3^iaphlhalenedicart)axyl!c add. 
1.SnaphthalenedicaitxM(yfcadd, l.&naphthalenedkaitXKyScaddw 1.7-naphlhalen8dicaitxB9licacidL2.3-iiapHha)eii- 
5 edicaA(aylicacid.2,7-naphlhalened>caiboDc^^ 
bf)hef)yldicaitxBiylKaci4ela:a%>ha6cdicaib(»q^ 

pimdic add, suberic add, azdaic add, methylniaJonic add. ethybnaJoric add, methyfeucdnic add, 2,2<rimelhylsuc^ 
cWc add, 2,3<rimethylsucdnic add, 3-methylglutaric add. 3.3<«meJh)flgfcilarfc add. efe: aficydic dicaiboKylic adds 
such as 1,4Hqfdohexanedlcaiboxyli& add, 2,5dimethyl-1.4^ydohe5(anedicait>oixylic add, 2,3,5,6-leliamelhyl-1,4- 
to cydohexane(BcaibO(yl!cadd.elaFbrlhepolyroeislhatareiequi^^ 

b 2.6HupMhalene(ficaibai9rK; add: and for Ihose thai are reqiAed to have good diapabiBly, preferred is ferephthalic 
add. The dicaitxnylic adds rK>ted abora cari Ira eiTfikiyed herein either sn^ or as coot^ 
10022] The polyester fxjiyniers tor use in the irwention can be produced ifiaiy 

polymerizalion such as interesterilicalion or drect pdymerizaSon, or o» sohition pdycondensalibn. interbdd potymer- 
»5 iation or the likt For the prcducfioaJhe reaction c»ndilioiisM 

may be any pidmary ones, tor wIM aiv oidinaiy nwthods are enptoyaUa 

[OOW] Wiere the polyester polyiners tor use in the in/entioo are produced through 

erificalioo, at least one or more compounds d the group of tomulae (4) to (9) are used as conwnomers, in wWch, pref- 
erably, the total anwunt of the dilytfrOKy cori^jounds used is from 10 to 95 

» thetolalamounloflhedilvdroDtycoiiixmJsisnolsnaBerthanlDi^^ 
yiTiers produced could be Mgh. VVhm it b nrt larger than 95 nnol%. the 
weight d the polyesler polymers to be pioAjced can be weB corilrolled to Wl 
the toy amourt d the dhydroxy compoorids usetffe larger than 95 n»l%, the monomeiscotjld vi^ 
throuE^ sdution polyrnerization or Merfadal pciymerizatiqn withHi a shortened 

2s [0024J Aslhesolverjtferdlssolvingthereanandthedyeintheinvention.aipl^ 
d whldi the boiSng poW is acceplabia in practical usft tor exanple, it is n^ 
inthein«ntionindude. lor eei»|)lei al^jhalichaBdessu^ 

toethane. etc; and non4ialogen organic solvents such as toluene, xylene^ hexane, methyl ethyl Icetone. acelon^ 
qrdohexaneb etc 

» jOOaq F9rdissolvingthereshandlhei^fBih1he«tivention.enplo»edarearvordina^ 
high^ancentration sdutions are prepareO, butterfV miwrs or pbiw^ 
nd whatsoever Emilative. 

[OOeq VVheretheflmdlheinverttionisprodUcedfromthesolutionhavBigbeenpreparedta 
prderatty employed is a casfing or coating method h the KBiing methodi the sduto 
» minror-ftiished metal sheet, then spread on ttie suface d the sheet with a rod having ^ooves at regular intervals ther- 
eof and then dried, and Iherealler the film formed on the shed Is peeled dl h aiv dedred manner. Thus is 
the Intended fMshed IJm. Needless-tivsaK the method m^ be automatically machined to obtasi the fiha tor exanple 
by using an oncfihary casting machine. 

10027] lnthecoatngmethod.ingeneral.af*norpaneliscoatedvviththesolUtionhavingbeenpr^^ 
« ner nded above, which is then *ied to form afOm layer thereon. For example, where a transparent v othier tonctibnal 

tarn is coated with the sdulidi. any or«)aiy coating mfKhine is employabieL Using the mdcHnet the flm tobe coated 

is moved at a speed d Irem a few metersArirl to teiis nwtersAnia while the sdu^ 

tha moving filn^ and the thuwwated fta is dWed to the next *ytag zone where the s^ 

Ihe IhosKlried film is wound t|x In the TOcWne; the series d this eoattog p^ 
« I0028J The absorbing layer to be in ftenear-infrared^bsoibirigpandd the SwenSonm^^ 

extrusion, which has the advantage d easiness and ihexpenshreness m ibnmig the byet 

resin and the dye are fed into a singleOTew or douMeOTew kneader via a feeder. meHed and kneaded Iheieh at a 

preddennined tenperature, generaly at around 300^; and then extnxled od through a T^togiva at^ 

to-say. the ftwentbn b nd ArAed to the general'meK extrusiDa 

» 10029] Astheabsorbbigtejferlpbehthenear^liaredflbsoiblngpanddtheiiwenlioa^ 
farmed through pdymeriralkw and soScBicafion. As monomers in thb case, usd^ 

such as styrene.butatiene,isoprene, methyl acrylde. eta The dye may be previously Imca^ . 
• alongvvilhaiimitidortogiveatnifermBquidnxxturaThodyeK^^ 

d shed glass or the IBffl. and fe healed or is exposed to dtravidd rays, whereby the monomers are pd 
» I0030J Acoorrfngjjiforewmplftwhereclyeshavihgpoorhodresblanceareuse^ 

be m the near4n«rared-absorbing panel d fte invention the IBm d fte layer may be fbmied a 
methodrwhere those having poor dispereWity are used, the film d the layermay be 
d polymerizalion followed by soBdrxation: and where any other ctyes are u^ 
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acGOfdmg to the men cgdniskn melho(t A phir^ 
hventioa b vi4)Kh, thereftxe, any deswed (Ves can 
density of each film layer (an be separately (xmlrolted. and Ihe 
maybe any deshedona 

[0031] The espedaByinfwrtam characteristics dnearnnfiwed-absoibingpa^ 
' red rays, concretely those faBhgwHhh a wavelength range or from 850 nm to 12^ 
rays, concrdely those tailing vi«flhin a wavelength range of from 

[0032) Of those characteristics^ the near-infraridabsofbabilrly's the most important to sdrne 

other two characterisb'cs are extremely importanL For example, for near-inftared-absoibing pawls which are for 

d)50ri»ing near-inbared rays tomi niage ou^nit devksSk thereby p^ 

cperatehanear-lhliarediartge; not only the Irans n^ ttancewilWnavisibte ray 

important especially when they are used tor color image ou^Mil devices. SpecTicaBy. the color diHerence in full color 
must be minimized as much as possitJto in the panels. Concretely, tf)e panel must have gray or brom colw fe^ 
case; pbial dyes nrust be deficateV combined to pialuce the imended color tone of the pane^ 
[0033] Fw producing near^infrared^bsoibtng panels accoidmg to oom^^ 
of toieadtog a tansparem polymer resto and a near-Mrared a^ 

into a sheet through hot melt extrusion; or a method of polymerizirig monotners along with a near-^^ 
- corn«ntional melhodSk however, only dyes wtich are not decomposed under heat couM be 

selecb'ng the desired is rianow. to thosei therefore, it (5 extremely dHTKult to 
.tics noted abova 

[0034] As opposed to those produced aocordbigtotheoomentionaf methods, the near4nfrared^b8oifafo^ 
the inverticnareadvantogeoistothatthey.caii use the fims formed inacaslingcrcoalfogmelh^ 
having poor heat resisiance can be ised. TKerefora isr the panefo of the tovenliori, the 1^ 
dyeste broad. 

ti«35] Any and every dye having near-infrared absoibal«ily Is osaWetofonrihg the absorbingly 
infrared-absorbing panel of the invcntioh. For example, the usable in toe invention include polym«hine dyes (cya- 
nine dyes), phthalocyanine dyes, naphthalocyanine dyes, ditoioi^netal con^ ffiV>lithoquinonedyes.anlhroqui- 
none dyes, triphenylmethana dyes, amirtium (or akmiiiiium) dyes, ifi-iiranordura dyes, etc: 

[0O3Q CHthoeaprderaUycombinedareatleasttwoormoreofthreedifl^typesofdyes^aromafc^^ 
complexes or a general formula (1): 




wherein andRjeac^represemanatkytenegrouphavfogtrornl to4caibonatonns. kiaryl^i^ 
groups a fkiorine atom or a hydrogen atom; and M represents 6 telradenlate tian^tion nratal. 

aroinafic di-imn»nium compounds of general fomnb (2) or (3): 
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n 



15 




20 

wherein Ri to Ra ea(A represert an alM gn>^3 hanring fi^ 
an'nn. 



30 



35 



40 




wherem Bi tofls each represem an alM groi4> hawbigllrom 1 to 10 
vriSoa, 

« 

and phthaloc^anine dyes. The combination is one ncvd aspect ol tho 
10037] The aroiratkidttmlHn^confileiss noted aborainctwiebi^ 
dithMate. and its derhotives in wl4ch one hydrogen of the tm afDnolic 
an aU^iene groi4> hayingfrom 1 to 4 cait)on atomst an ar>l gro(j|)k an a^ 
so ikinedareoonvoundsolthefelomngcheniicalfi^^ 
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5 



10 



15 



20 



25 




(10) 



(U) 



A [0038] lna(Uitkin.iohizedderivath«soriheoonv)ou^^ 
ibnnjia(t2).arealsoenvicyablaNtedles&-^^ 
In the iDnaed connpound^ the coirter wn may; be any and 

.used in the chemical formula (12). For example; ihe cafiore descrbed in Oeiaiure^ "Develofimem of Functional Dyes, 
and Maitet Trends' (by CMC PiMslung) are acceptable. 

35" 



40 



45 




so 



10039] In place of the metallic riictel, any and erery tebavalent bansilion metal is emptoyaWei which nchidesi for 
example titaniMn vana(ftmi; arconwin chromium. mrtybdcnuni:.rulhcnBiWL osmium. erfmH iJaftmn^ t"itarfj| imt ptc 
[WMOJ The dyes strongly absoib the rays lalTingwitWn a wavctenglh range of 
OJltBig off near^toed rays ta* me applied to remote ointrdleisi e^^ 
(xmlrollers trom malfunctionmg. When laiiMra^ 
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racfetion glasSk no or D(0. which wil bedescrbed indelaB hefeinw^ 
in ttie panels produced more eRectiveiy cuts oii near-infrared raysL. 
[0041] Die aromatc d-inmnnun conpounds ot formiilae (2) and (3): 



w 



15 




25 wherenriRt to F^eac^represerit an aB^gro^> having Iroml to 10 cait»n atoms; and Xre^^ 
anioa 



30 



3S 




wherein Ri to Ra each represent an aUtyi groip having Irom 1 to 10 caitxm doins;and X re^ 
aidoa 

Include; for CKample; compounds of the foOomng chenwcal forrmlaa (13) to (17), which, however, are not whatsoever 
so tinnilaliv&ExcepltbehexalluorDanlirnonaleionintheoorifxxindsillu^^^ - 
abl& Preferred eorples ol the anions include hexanuorophosph^ 
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N(C4H9)2 



N(C4H9)2 



2SbF6: 



N{C4H9)2 



N(C5Hii}2 




N(C5Hii)2 



N(C5Hii)2 



N(C5Hii)2 



If 
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10 



15 



20 



N{C4H9)2 




M(C4H9)2 



N(C4H9)2 



N(C4Hg)2 



SbF( 



N(e4H9)2 




C4Hg 



C4H9 



(15) 



(16) 



30 



3B 



40 



N(C4H9)2 




N(C4H9)2 



N(C4H9)2 



(17) 



N(C4Hg)2 



so 

PNMSg IheiiykslrangfyabsdibtheiaiysataroiindlOOOniaAscii^ 
to remoie opiibDlersand ihe liha but atso rays to be appR 
ieed in Mtire, tho dyes are effeclwe for preventing ttie ^ens 
or etched etectroniagnelk: ladiatnrMbscibirig 1^ 
ss ered panels, the dye layer is more eifectire. 

[00431 The above-menSoncdtvw typeset dyes (aromafcdilhl^^ 

poiirids) are espeoallyelfecfiv&VVheretbedyesdthaee types hM the abXIy to abs^ 

bihed with color ton&coirecting dyes to modulate the color lone of the panels oomprising theia As uie cotor tone- ' 
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cbirecfing dyes for lhal purpose, ellecfively used- are pMeloqianine dyes, fnf and ei/eiy pMtatocyanne dye is° 

ernployable herein, fv eicannple; (hose descit)ed h literalure, Teir^^ 

CMQ. 

[0044] In genefal; the near-mfrared-absortwig, aromatic di-«mmonMn dyes menfioned above are unstable to lieat 
Theretere, H the dye layer is formed through melt exirusxm or tlvDugh po^^ 

vril be thermally decoinposed. resiiing in that the near-infrared absorbability of thadye layer wH be poor. AccoidinsA'. 
when the dyes are used In the absofbing layer, il is especialy deeirafale that the dye«oritairahg absorbing layer is 
formed In a casting method. 

[004^ l=or producing the neaTH'nfrared-disortiing panel of the inventkiapretfk)uslysh^^ 
larnnated in arv suitable method For the.lamination, prdeiably used is a pcwerH 
polymer adhesive of that type includes, for example. tvKHiquKi epdxy 
thane adhesives, phenolic resin achesivest virqrl resh adhesives, and acrySc adhesivesL 
(0046] lhenear4rilirared^bsorbgrigpando(suchamulti-lqreredflhiorsheetofthehv^^ 
inf rared'SbsoitMng layer noted above as the layer having a specific funcfoa t^elerafcly. howe/er, the nwHi-layered film 
or sheet of the panel adcfilionally has any other functional layers, such as an eiectfornagnetic ladiatWabsn 
an antireflection layer, a shap&retaining layer, etc., in add-on to the ateafaing layer. The electromagn^'c racSation- 
. absorbing layer is a transparent conductive film, for wNch preferred are pol^ 
polycarbonate sheets coated with a thh dieposit of a metal, inelal oodde^ melal saK w 
a lower sheet resistivity m^ have higher etedromagnefc radiation absorbability, but on 
of the niet^ deposit Is^ to be fbnned on them shal be larger, resuRihg in that the figM transrnitlanM 
filnns is lowered. The anSreflection layer is to prevent sifface rellecGon on the panel, 
tance of the panel and preventing the panel from 'glaring*. 

[0047] In the preset^ invenlkxi, preferably used are metakleposiled polyester filnK, glass sheets, aciyfcshe^ 

polycaitaonata sheets as the electronngnetioradbtion^bsorbafig layer h the panels 

ever Ennilativa A fhn as meshwise coated with a comluctfve iiiaterial through screent^^ 

used as the electromagnetic radafion-absorfoing layer. As the case may be, a metal-deposted fim that ads both 

as the antirdlection layer and .as the electroma^tdic racfiaiion-absorb'ng layer may be used. In that case^ the metal- 

depostled fSm is the outermost layer d tfie panel The functkxi of the shape-retainng layer 

of Ihe panel in which the near4iifrared-absi3rbing layer has low mechanical Strang 

In addtioa the shape-ret^ning teorer further acts to increase ttie heat resistance of the enfrefan^ 

abrasion restsiance d the surface of ttie panel. Any transparent resin or glass is preferably used as the nsderi^ 

shape-retdhing layer In general, preieried are polycarbonateskpolyacrylonitriles;polymeltvlni^^ 

renes, and polyesters. Bpedaly prderred are polycaifoonalesh view of their heat resstance; and polyinetlvl mcth- 

acrytates in view of th«r transparency and abrasion resistanca Glass Is also preferred for mcreasing the mechanical 

strength and the heat resistance of the panel 

[0048] As the electromagnefic racfafion-sKelding, transparent conductive layer noted above, ennployable is a so- 
caled heat-reflecting glass sheet as prepared coating a glass substrate with three or more layers of transparent de- 
leclricfamllhininelalflmllran^entdieteclricfilm through vapordeposilioalhe glass sheet 0^ 
as csrteriors or wiMowpanes of buiUbigSk and as wihdsMeMs for ears and ak^^ 

used in this; preferred are titanium oidde, zirconia oodde^ hafnium oodde; bismuth oxide, eta As the thin metal film, pre- 
ferred are gold, platinum, silver, and copper, h place of Ste thm metal filni, also preferably used is a^ 
zircorna nilricie, or hafnium nitride. 

[0049] The electromagnetic rad)atior>«tielding, transparent oondudiya layer may be further cod 
errt, conckictrve oxide fitn. As the otdde for the tiln\ preferably u 
oxide; akminiunKioped ziie ooddek etc. 

[OOSQ] VVh«e the rnelatdeposHed layer is used as' the electtonKQnetictadiaiioi>«hiel^^ 
layer, it rnusi be combined with a near^nfrared-absoitmg film sutaUe to it 

rays having a wavelength jonger than 1200 nanomders. Ther^e; the dyes in the near-infrareddxortxfig f 3m to be 

coritined with the heat-reliecfing glass sheet shaR absorb rays not folfing vyithin the wav^^ 

absoit>ed ty the heat-reflectlhg glass sheet Needless-t&saK heat-reflecting glass sheets have dHierent absorption. 

chaiactecislies. dependng on the materials constituting thm Ihereiore; by eonttolfi^ 

alsethrirconccnlratioimthenear-infrared-absoibinflfin^thefiiniiMstbesonwx^ 

sheeitobeeornbhed therewith. Rirttfe purpose, used are the aroinalfodilhfohnelalcoritptexesrt 

hereinabove, prefer^ the aromatic (fithioMclcel complexes; most preferably nictei bts-1 ,2-<fiphenyl-1 ,2-ethenedAhi- 

olate; or its derivative mwMch the hydrogenof the bencene nng is subsGtuted with a fluorine atbni or a metliyl gnxfL 

Fw further rnodulatmg the color tone of the dyeKX>ntaraiig layer, a phthalot^arine 

[0051] VVherettieeleclrDrnagneticradtetion«hielding conductive layer has nearnntRarei^^ 

wh«e it b ooinbmd with a near-Mraredebsorbingfilm of the nvention that oon^ 
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a % by vreight. reiath/e to the resn. d a dHhidHnetal coofilex. b % by 
a dHnfrxnum dye and d % by weigM of an amnhim 

s SJO. 0.01 ^ b ^ ^0, 0.1 ^ c ^ 3.0. and 0.01 ids 1.0.pre>eiably 0.5 ^ a ^ 2.5, 0.01 £ b ^ ZO, 0.2 <: c £ 1.0, and 0.1 ^ 

d£O.SSpecrically. the dyesfobe in the absorbing layer are preferably^ 

of 0.81 ^a-fb+c^-d^&O.Tlie resin mfocturecorrpridngthedyesnc^ed above is sheeted mtoal^ 

ing IsQrer through casting, coafing. men extriBion or polynieri^^ 

to the monomers to be polymerized l<L however, the dyes are fomiialed under the 

arid ttia resin mixture comprisifig thein is sheeted hlo a liln), the result 

thoQh il nKy hara a high degree of visible ray tiansniillanro. Ihefihn. even 9 

flMeiSk Is no nme eiledwe and is unfararaUei On the ottier hand if the dy^ 

a4b'fe+d>&0 andtheresinmixlweoonipfiEinglhenii$sheetedihtoaflm.thereEiiHingfilmhasalowdegreed 
visibre ray transmitlance though it may have good near-inlirared ateoibabffity. The IDm is useless in optical flHefs. 
Regarding these matters; oneprelerable embodinent is shown in Example 24 mentioned below, and one norpreferable 
eirtxx&neni is in Comparative Example 1. 

[POSg VVbim the dectromagneticracfiab'oi>^'ek)Big. transparent conductive 
' mentioned above, and where it is contined with a near-4nfrared-abE0ifaingf^ 
rays (aO'ng within an Mended wavelength range must be attained the dyes only thai exist in the absorbing dm. since 
the mesh-type layer has no near-infrared absorbabiTity. The same sha0 app^ to the layw 
ladiafion sh'eldabiRy. As tfw dyes tor that purpose, preferred is a nMure cif an anxnatic d-brmonun oomfXHind and 
an-QiaraliiE dWiM-melal complex. Ute 'm the above; the aromatic dHhUflielal oompiex ispreftably an aromatiE 
dilhioMdiel confjlec most preferably nickel bis-1.Z-d«ihenyl-1,2-elhen»dilhiolale. or Hs derhialhre in which the hydro- 
gen of the benzene ring is substituted with a fluotme atom a a rn^ grotfx In th»aroniafc din^^ 
the counter anion is preferably a hexalluoroantimonate, hexafluoroarsenale: perchkxate or tetrafluoroborale ion. H 
desired, a phthalocyanine dye may be added to the dye nixture for color nxxiulatioa 
[00531 Vlftierethee!ectroniagnefcradiafion«hieldingconduclhralayerdoesnolhavenear-inft^^ 
iSES> and where it is conobftied viAh a near-inflrared-dbeorbing of the hven^ 
resin, a % by wdghl lelaliva to the resin, o< a dtHbk^nelal oon^ 
weigMof a dl-inmxiniumdye andd% by w^ of an aininnimc^ 

are 0.1 ^ a <: ao. 0.01 2: b £ 2.0. and 0.1 ^ c £ 5.0. more preferably 0.5 < a ^ 2.0. 0.1 £ b 1.0, and 1 .0 ^ c £ 3^0. Spe- 
dTicaOy, the dyes to be in the absorbing layer are preferably so formuiafed that they satisty the requirement of 
1.6 ^ a + b+ c ^ 6.0 . The resin mixture connprising ttie dyes noted above is sheeted irito a flm of the d)^^ 
through casting, coaling, melt extrusion or pofymeiizatioa In the polymerbalion n^ 
mononi«stobepolymerizedlf,however,lhe(^arefDnnjbledlinder1heoondai^ notsatisfyvig 
the requiiemeni noted dbove and the resh ntitwe conprismg them is sheeted Mo a f^ 
' near-MraredabsorbabSltythoughamayhaveahighdegreeofvisUeiiytansmiltancalte 
infrared radfalion-shieldng fiRefs, is no mora effective and is untavorabia On the omer hand, if the 
under the concfiKon of a + b+c>ao and the resm mixture compiis'ng them is sheeted Mo a fBn\ the resulting film 
has a hw degree of visible ray transmrttance though it nKy have good near-intared absorba 
opfical liRers. Regarding these matters^ one prel^e entodiment is shown in Exanf>le ^ mentioned be^^ 
narf)releraUe entxxSment is in Comparative Exainple 3. 

10054] EmbodnMrts of the presertinventkn are described ooncrelelyvriih reference to Fig. 1. 
1005^ lnFig.1.t%anantirefleclionl^;2i5ashape^etaininglayerofatiamparertreGin8^ 
polymelhyl melhacrylate or the Kte or of glass: 3 is a tcanspareni conducSve layer dial acts as an dec^ 
alion-sNeidirig layer and also as a nearnnfrared racSation-shieidg'ig layer, and tt»s is fonrad on a polyester Om through 
vapor deposiftxu or is directly deposited on a glass sheet 4 is a near^fifrared-absortx^ 
resistance or a dye having poor cfispeisiblli^ and life is fDmied threugh coaling or cas^ 
near-Mared absorbability and shape relafciabilily. ^ 
' omeis followed by solidification. 

IDOSq As iBustated. a plurality pi layers having dHferenI properties are ia^^ 
below to fonn various nuW-layered structures of typical entmfin^ 
whatsoever Gnited to the Slustrated ones, but enconpasses any and every combinati^ 
near-infraredabsorbtng layer. 

[0057] Rg.1-Ailtustratesoneembodin)eiitof1heinventibnLinwhich1heanlirefleclionta^ 
face of the shape-retaining layer 2 of potycarbqnate; polynKlly^ 
conductive Iayw3 and the near4illrared-absofUngfever4arelaminaiedm 
The layer 4 is fcimed through coafing or casting. 

[0058] Fig. 1-B Dtusbates another embodiment of the Invention, in which the anfireltecSon layer 1 is attached to one 
suface of the shap&fetaining layer 2 of polycarbonate; polyrrietlvl methacrylate;{fass w 
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condudhrelayer3andthenear4riliBred^ibso(t)irigl^ 

and h whKh ancMher shape-retaming 2 d polycartxme: p(4^^ 

layer 4. The layer 4 is formed through coating or casb'ng. 

[0059] Fg.1<;.illu5tale55t)1Ianotbff enixxSiherto(theiriimilk»i.wK^ 

layer 1. Ihe liansparent conduce^ layer 3. and the panel layer 5 having both riear-iiiliaredabGorbab1ily and sh{f>e 

relagrabS^. The layer 5 is formed thrtxigh mM exhROT 

[00601 ItKadvarriagesandthenoveUyoftheiiii^Qnaredescrbedconcrelely 

pies. 

[0061] In ExaiTfjleSw the near4niraredabsort>abiniy. the visible ray trans^ 
produced are measured and evaluated aooxdmg to the methods nKPlioned bdi^^ 

(1) Near-bifrared Absoibabllily: 

[0062] OfeachpandproducedmExanfiteSilheligMtransniittancefprthawavelerigthrangefa^ 

and 1200 nm was nneasured. using a spectrophotometer (Bes^570. marwfaclured by Mippon Bunto KIQ, and the mean 

vahMi T % was cbtahed. From th^xiUaiwd was Ihe near4nliare^ 

resented by (10O - T). Each panel is evaluated on the basiB of the percentage thus obtained. 

(2) Vslile Ray liansnitlance: 

[0063] Us«ngthe8annespectrcpho to nelefasin(1).themean.lighttransn»ttance;tv%tw 
ing between 450 nm and 700 nm was meastved, which indicates the visUe ra^ 

[0064] Starting compounds of 0.4 mols of dimethyl terephthalale (DMT). 0.88 mols oi ethylene glycol (EG) and 0.28 
mois of 9,94}is{4-^-hydroxyethai(y)phefiyl)ftuorene (BPEF) were po^merized through onllnary melt po^merization to 

a fluaene copolyester (OM/BPEF =t 37. by moQ. The copolyesler had a rniifi^ 
vKight Mw ol 45^000. and a glass transition poM Tg oi 140*<I 
I006Q lficiielbi5-1,^df)heny>-1.2«lherie4ilhiolatewas^^ 

aL. a Ant (Siem. Skx:. ^ 8% PPL 43^. ppi 48704875^ 196^ and puTied through reeryslal^^ 
of nol lower than 99%. 

[0066] The fluorene copolyester was dispersed and dteolved in melliylene cMoride along with o!038 % by weight 
relative to 8ie copotyester, of rM«l bis-1.2<rf)benyl-1.2-elheneKlithiolate; 0.005 % by weght of phthalocyanine dye 
(EX Color 801K, manufactured by N^ipon Shokubai). and 0.005%by waght olplithalocyajme (EX Color 802K, 
manufactured by hiippon Sholitai). and the resulting dye dispersion was cast to form a film h^ 
imt . 

ExanpleZ: 

[0067] Using an epoxy adhesive, the fim formed in Exan^ilel was sandvriched between polymetlvim 
substrates of 1 mmthtcKof whichone surfocewaslanmatedvrilhaflmof lOOimithickj^ 
depositing a near^ntiared-absoibinpand electionwgnefeiadiation^aigoibihgtayerd pKy{saver+plai- 
inumyrro • this Mtedes a structure d (silver + plafihu^ 

parent ipolyester. Tbus was produced a near-inbared-dbeoibing panel havng the stnjctwe of i^^ 1-A. and Us 
characterislics were evafoated The spectral tiansnAlance Gunrai d this panel is shown in 2. The n^ 
off peiixniage ol this panel was 97 %t and the vislbte ray transrrillance Iheied was 70 %. The pa^ 

ExanpieS: 

IQOeq Inihe saniemanher as*i Example 1 except that Iriacelyl celulese (IJ8S< manulactiyed by Daiecl Chanical) 
vvas used as the casting polymer, a near^nlrved'filbsorbing panel hawig 

itscharacteris6cswereevaluate&Thenear->iliaredcuH)ffpercMageo{thispanelvvas97%kandtte . 
mHlance thereof was 70 %. The panel was goodL 

Exanf)le4: 

10064 0.005% by vreight of nid(elbis-1.2K(phenyl-1.^e8Kne<Bhiolate, 0.001% by weigtt 
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(EX CgIw eoii^ manubchired by Nippon Shol^ 
nanubclured by N^ipon Shokitaq were deposed n po^^ 
ness 0(2 mm Svough melt exirusioa 

[OOTiq One surface ol this f Sm was lanmated with a fam (tttdness: 1 00 |ud) that had been prepared by depositing a 
near-'ntiared^bsoibing and electromagnetic radiatior>-d:>sort»)g te^ ol silver oompTex [rrO/(Eilver-(platinumVnO] on 
a transparent polyesler. Ibus was prodUced'a near-infrared^ibsorbing panel having the structure of Rg. and its 
chancleristte were evaluated The near-ntrared cuMf percentage of this panel was 97 %. and tte 
miUance thereof was 65 %w The panel was good. 

EiainpleS: 

[007t] 0.005%by weight ol ncketbis-l^-dipheriyt-U-etheneKilhiqlatek 0.02%by wei|^of anm'umdyaof tonmila 
(16), 0.01 % by weight of phthakx^nhe dye (EX Color 801K, manuiactured by Nippon Shoitubai), and 0.01 % bf 
we^ of pMhalocyanine dye (EX Colcr 802K, manutacturedby Nippon ShiMba^ were dispersed in potymetf^i melh- 
acrylatei and sheeted Bfito a film having a itvdness of 2 tnro through inell esdri^^ 

[0072] The film thus prepared herein, and a (ImOhickness: 100 )im) that had been prepared by depositing an ele^ 
° trornagneScraifiation-absoifomg layer dsBver complex pQ/(silver + pi^^ 
lamlnaled on a shape^etaining laQ«r. TlHiS was piockiced a ne^ 
1 A wid its characteristics were evaMed. The near-Mared Gukill percentage d this pand 
ray tian swi l lan ce thereof was 64%. The panel was gooA 

Barrptoe: 

[0073] 0.005 % by weight of dt-immoriun dye of fomula (13) and 0.001 % by weight of phthalocyaninedye (EX color 
803l<, manutactifed by Nippon SholotoO were diqjeised in polyinelh^ 
thickness of 2 nm through met extrusiOa 

[0074] The film thus prepared herein, and afim (thiehness: 100'iun) teX had been preparedby deposiling an eieo- 
tromagnefic lacfiation^'ekGng layer of silver conplex [(gold * a1ver)/rriO - this nScates a stnicture composed of HO 
and (silver •«■ plaBnum)] on a. transparent polyester were laminated on a shape^etairwig 1^. This was produced a 
xiearHnfrared-dbsoibing panel havingtheslructureof Hg. ^^C; and itschaiaclerisfies were evahi^edL The near-ihftared 
ad^ percentage of thfe panel was 97 %, and the vidilB 1^ transrnafance thereof was 65 %w The 

Example 7: 

[0075] The fluorene copolyester prq>ared m Example 1 was mixed.vnih 0.1 % by weight, relative to the copdyester, 
oi di-lmmon'un compound dye ot fonnula (13), 0.05 % by weig^ of ra'ctel b's-1,2^dphenyM,2-ethen&dilhiDlalB^and 
0.03 % ty weight of phthalocyanine dya (EX Color 803K, nianubctured by Nljipon ShoM^^ 
. resulting nrixture was dried at room temperature and then at 70*C to form a film harihg a IMc^ 
[OOTQ ytaelecliDmagneScradiation-'^rield«ngl3mof20Oiunthid(thatha^ 
pl« 1^ + alve^/nq on a polyester fihiik a ^mi-glare* and anli^^ 

prepared herein were laminated on an acryfic sheet.havvig a tt^ess of 3 mh to produce a near.Mared-absoibb)g 
panel having the structure of. Ftg. 1 -A. and the characterislics of the panel were evaluated. The spectral transmittance 
curve d this panel is shorn in Rg. 3. The near-infrared oitHill percentage of this panel wasSS %. and the Wdite 
transmittance thered was 60 %. The panel was good 

BonplaB: 

10077] lnthesarnemannerasm&anople7exceptthat0.1%byweight.relalivetQthefluorenecopol^ 
In Exaifile 1, d di-ftrononium compound dye d fonnula (13), 0^ % by weight d nicN bis-l ,2-<fiphenyl-1 i-dhene- 
diUAilate and 0.05 % by weight d phthalbcyariine dye (EX Cdor 803K. mandadured b^ 
. a iiear4ifrared^teoibhtg panel wiis produced, and its characleristiR 
ceiilaged tMs pand was95%, and the visUe lay tnnsmillaneethmd was ffi 

-Exannpla9: 

[0078] In the same manner as in Example 7 except that 0.15 % by w^ht relative to the fluorene copolyester obtained 
in Exmrple 1, d d-immonium compound dye d formula (1^. 6.05 % by wei^ d nictel txs-1,2-{£phenyl-1.2-dhene- 
dithidata and 0.03 % by weight d phthalo(9anne dye (EX Cdor 803K. nnnutaciured by Nqppon Shd 
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a near-Mrarett^bsoibing panel was piodticed. and 

cenlage oi Ihis panel was 97 %k amf Vie vfeUe ray IransmHtance tlierec^ 

Example 10: 

10079] lnthesainemannerasinExample7exceptthat0.15%lyweighLrelafira 

in Exannple 1, ofdi-immoni'iin connppunddye of formula (13) and 0.05% by weight ol phthakxyarane dye (EX Color 
803K, rnaiufactired-by hTfjpon Shoiojbai) were ised. a near-^^ 

terisScs were evaluated. The near^'nbared cutoff percentage d this panel was 97 %; and the visUe lay tiansntiUa n ce 
tlwraof was 60 %w The panel was ^ood. 

Exairplell: 

[0080] ln)t»sameinanneras>riExariiple7except1tnttriacelytcelUosewasisedasthecast'ngpo 

0.1 %by weigM, reialivetotriace^celluloseL ddHirnnon&mcQniwundiilyeof Ibini^ 0.05%bywe^ of nickel 

bis-i;Z-dipher)yl-i;!-elhenfr<ithlolale and 0JO3 %by weight of phthalocyanirie dye (EX Color 803K. manufadured by 

Mpppn Shokubai) wera.used, a nearH'nlirared-absortx'ng panel was produced, and its daracteristics were evahialed. 

The near4rrfrared cut^ percentage of life pand was 97 %, ani the visible lay tiansmittance Iher 

pandwasgood. 

Exannple 12: 

[0081] In the same manner as hExanple 7 except ihaltriacetylcdhilose was used as the casting pofymera^ 
0.1 %by weight, relative to tiiacetyl cellulose; ol dsmnmium cpnpoimddye ol formula (13), 0.05 %by weight cT nickel 
bis-1,2-<^3henyl-1,2-etheneKSthiolale and 0.05 % bf waght of phltielocyarMne dye (EX Color 803IC manufactured by 
hGppon Shokubai) were used, a near-infrared-absoifaing panel was produced, and its characteristics were evahiated. 
The near4nfrared cutoff percentage of this panel was 97 %t and the visUe ray tansndtance thereof wa^ 
panelwasgoodL 

EiiamplelS: 

[0082] hi the same manner as in Exaniple 7 except that triacetyrcellulose was used as the casting polyiner and that 

0.15 % by weight, relative to triacelyl cellulose, of (fi-immonium confound ciye of fonnda (13), 0.05 % by weight of 

nickel bis-1,2-di]henyl-1,2-eS)ene<Sthtolate and 0.03 % l>y weight of plithaki^anvie ctye (EX Cokir 8031^ raanuiac- 

tuied ^£^30^ Sholdi»i) were used, a near-Mared-absoibhg pand wa^ 

uated The near-iMrared cut-off percerilageol this pandiii« 97%. and IhevisUe ray tiansrniltan^ 

The panelwasgoodL 

Example 14: 

I0OB3] In the same manner as in Exanple 7 eoKeptthat triacelyl ceDutoee was used as the casting pofymer^ 

0.15 % by weight, relative to triacelyl cefluhise. of di-tmimn'umoompound dye of formula (13) and 0.05 %by weight of 

phthatocyajAie dye (EX Color 803K manulBClured by f^ipcn Shokii^^ 

was pro(kiced>jand its chascterisliGS were evak^^ 

the visSile ray transniUanc9 thereof was 60 %. The panel iwas good. 

BairplelS: 

[0084] InftefluoreneqdpolyesterlhathadbeenprepafedinExanvle't.dispersedw 

to the copolyesier. of dHrnmonnim dye of formda (13), 0.075 % by weight of rrickel bis-1 jZ-diphenyl-1 j2-elhene<aii- 

olale and OMS % by weigM d phthakx^anine dye (EX Cdor 803K. inanufiwiured by N^pp^ 

sira polyester film (nranufadtred by Dia FoQ was coated wah the resiA^ 

alhktoiessofSOimt 

[1)085] Apartfromthefilmd50pmthickpreparedabove;furtherpreperedwereandectromagncteradiafon-shiekl^ 
'mg fihn (Mchness: 50 |un)'hanng a deposit teyer of siver complesc [DIXO (nianuiactured by Uemitsu KbEan)feli- 
vecflDiXO - this ihdtoales a siruelwe d silver as sandwktol between IDIX^ fonra^ 
anlireflecliDn fimi and a shEf)frfetaInihg substrate d glass hav»)g a thidviess d 3 nm 
ation^hieMmg film was attached oMo the bclh surfaces d the shape^etaning s^^ 
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trodes coukJ be nwurted on the resuHwig lamiratft art 

attached (xitoonesuf(a(» of the laiiinate. Fnally.theanfreflBClk)nttowasaltaehedonlolhebo^ 

male. Thus was piafcjced a nearinhared-absortrin^ 

Rg. 1-A. and its cbaiacterisiks were eyahjaled Ihe spectral liansi^^ 

near-inlrared cutH»ll percertage rf IWs pand was W and the viaie ray ti^^ 
wasgdod. 

Exanf)le16: 

[OOBq hthesaniemannerasinExaiiiplelSexMptthatapolymdhjfln^ 

mm was used astheshape^elairwig substrate, a nearintrared-dbsoibing. eiectroma^ietic raifiatnrhsNelding panel 
was produced The near4*ared cut-off percerilage ol It* panel was 97 %, and the wfei^ 
was 60 %^ The panel was good. 

Bomplat?: 

10087] lnthe8amemannefasinExairi)le15exceptthatapolycaibonalBshe«havfngathk*nessol3i^ 
. as the shape-relaWng substrate^ a near-Wrared-absoiting. ete^^ 

The near^ifrared cut«ff peicenlage o> this panel was 97 %, and the visUe la^ 
<panelwasgoed. / 

. Exan|ilBl8: 

[00881 lnthesainemannerasmExam|Ja15exceptthatD2%bywei9ltf.re)alivetothell^ 
in Exanple 1 , of nckel tMS-1,»d'qphenyl-1.2^1henfrdilhiolate and 0.08 % by wtighl ol phttialocyanlhe dye (EX CokM- 
8031^ manuiacbved by Ifppon Sholate|were used a near4iillr^^ 
panel was prockjced and its chaiacteiiste were evaluated The nearHnftared Cl]^^ 
' %, andthe visUe isytransmMancelhereof was 60%. Thepanel was good 

Exanple 19: 

IP0891. lnthesamemanneras*»Exaniple14e)(ceplthatbutyral.resto(DenhaBu^e0OOtnianub^^ 
Denta Kigyo) was used as the transparent polynier reslh far the near-hlto^ 
fcetaiB was used as the solwert for cispereitig the rean and «»e dyes, a near4nfr^ 
alk»sMeiAfig panel was pRxfaced The nearlnbared aitH>fl peicentage ol tte 
transmfttance thereof was 60%. The panel was good 

Biany)le20: 

10090] h the fluprenecopolyeBterlhat had been prepared hExan^lel. dispersed were 0^ 

lothecepolyester,oldHnnioniumdy8oltom«te{13).0.12%lywel^ 

andO.06%lywelsWc*phlhalocyarinedy«(EXColor808K.roanubcturedhyhli^ 

ter film si*>strale(M100,manulactured by Toyobo) was coated with the resu^ 

(fciced a near-Mrared-absorUrig later. whKh had a coat layer of SD |im ^ 

later fs *own h Fjg. & The near-infrared cutoff penwntage of thfe 

thereof was 60 %w The filter was good 

ExanfjieZl: 

I00S1J hthosamemannerashExaniple20exceplthattriacetyl<»Bulosewasus^ 
methylene chloiHeftnelhanol of art by weigM was used as the sofcwnl a no^ 

.Thenear-Wfaredeul<)«p«rcentageoflhSslBerwas97%.andthovfeWei^ 

wasgood 

Exanf>le22: 

10092) In the same manner as h Exannple 20 except that 0.40 % by weJghl, rebJhre to the fluorene copolyester 
obbined In Example 1. d diwnwntum dye ol tomula (13), 0.10 % by weight of nictel bi5-1,2-d4>heiiyl-1.^elhene- 
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dithiolate and«.05 % by weigM of. pMhalocyanine dye (EX 
a near-Mrare(M)60ibirig flier was pn)dU»d Ihe 
iUei^transniillaincelhered was 60 %^'h)e filer was good. 

Example 23: 

{00931 lnlhesainemamerasnExan|)le20a(cepllhata50%byweigM^ 

obtained in Exairple 1 , of (fi-inwnonium dye ql formula (13). 0.15 % by weighl of nictel Us-1 ,2-c^pheny(-1 .2-eAiene- 

dittuolate and 0.08 % by wetght of phthalo^anine dye (EX Color 803^ 

a neaf-^nfrared^bsoibing fitter was produced The near-infiared cuKifl percent 

aile ray feansnAtanpe thereoi was 60 %. llie filter was good. 

Exarrple24: 

[0094] Ihefkiorenecopolyesterthat hadbeen prepared in Example 1 was inxedwiBi 0.6% by weiglrt. relative to ttie 

copdyester, of nickel bis-1 ;Z-dipheiTyl-1 .2-etliene-cfithiolate, 0.1 % by weigM d phthalocyanine dye (EX Color 801 1^ 

rnanufadured by flfpon Shoiojbai) and 0. 1 % by weigfrt of phthalocyanine ^ 

pon ShbioAMj), and dispeised in met>iylene«Noride. An adhesive pol^ 

Iwed by Ibyoto) was coaled with the lestiNing dtepersion. and cMed at 12(KX Tte 

absoibing layer of 0X)1 mm thick formed thereoa 

[0095] Thethusiyepared,ne£ir4rifrared^b5oibbigfibnwaslanninatedonat^^ 

a near-'mfiared-rdleding layer thereoa The glass sheet hada mifrlayered structure of 2inc cDode/saver/zinc oodde/^- 
verAinc oodde, in which the silver thldaiess per one layer was 130 k. Thus was produced a near-infrared-sHekftig 
panel having the stnidure of Fig. I-R The spectral transnittance curved this panel is shown in Rg. 6. The near'infia- 
. redcutH>lfpercenlageol1)fepanelwas97%,andthevisUeiaytiansniaiariceftef^ 

Exainple2S: 

[0096] Thefluorenecopolyesterthathadbeenprep»edinExanvie1wasnixedwi8)1.0%byweightreiativBto1he 

copolyester. of nictel bis-1^<%)henyl-1 jS-ethene-dilhiolatei 0J2 % by weight of phSialocyanine dye (EX Color 801K. 

maruiaclived by Nippon ShokiAai), 0.3 % by weight of phthalocyanine dye (EX 

Sholajba9 and 2.3 % by weigM d dHmmoniljm <lye of formula (13), and disp!^^ 

polyesler libn (M100 of 0:125 mm IhM^ manufactured by Tiqiotx)) was coaled with the r^ 

at 120*0. The resulting f3m had a near-Miared-absoibhg layer of 0.01 mm ttiidc fonned tftereon. 

[0097] The thus-prepared, near-Mrared-absofbing film, and a transparent oofxluctivefi^ 

reflecting layer (IDDix>, manufactured by Uemilsu Kbsan) on a shape^elaining layer d an aci^ 

ness of 3 nm Thus was produced a nearHnfrared^hieUmg panel having the structure of Fig. 1-A The spectral trans- 

mittance curve of this panel s shown in Fig. 7. The near-Mrared ail-off percentage of this panel was 97 %b arid the 

visible ray transmittance thereof was 60%. The panel was good 

ConparBlive Exairple 1: 

I009Q The fluorene copolyester that had been prepared in Example 1 was dtepe(5edhinethylene<Moride along wAh 
5.5 % by weight, rdative to the oopolyesler. of nickel bis-l ;2-dpheny)-1j2-elhene<liihiolate prepared in Exanfjfe 1. and 
1.5%byyreight of phthatocyanoiedire (EX Color 803K, manufactured by 

(M100 of 0A2& mm thid^ manullactured.by.Tbyobo) was coated «Mi the reaMng dlsper^oa and dtied at 120*d The 
resulting fimfiad a near-Mraied-ebsabng layer of 0.01 mm thick fonned lliereon. The spectal Iransiiiilldnca curves 
G, of this fim is shown ii Fig. 8u The film had a high near4nliared cuMI peicen^ 
transnvttance of 25 %. Therefore; the flm was not good. 

ConoparaKve Example 2: 

[0099] ThefluorenecopolyesterthathadheenpreparedihExamplelwasdtepeisedhmdlylenechlo^ 

0.05 % by weight refafive to the oopolyesler. of nictel bis-1.^d4phenyl-1;2«lhen»{Rhiolale prepared 'n Exampla 1.° 

0.01 % by wagM of phthalocyarane dye (EX Color 801K manu&tHured by f4ippon Shohu^ 

phthalocyamie dye (EX Cokir BOSK, manufactured by Nippon Sholtubai). An adhesive polyester lam (A4100 of 0.125 

nm thid(. mareifEictu^ed by Toyobo) was coated wth the resulting dispersiorv arwj dri^ 

a near-infiared-absorbing layer of aoi mmlHcic formed thereonL The spectral transmittance curve; H, of this f ibn is 
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shewn in Fig. 8. Ihe f Im had a high visUe ray tratSfriUance d 85%^ 
55 %. Ihereiore; the nm was not good 

Conparative Exanple 3: 

5 

[0100] Thefluorene copolyester that had been prepared in Exairple 1 was nixed with 2.0% by weight, relaliva tothe 
oipolyester. oini(telbis-1,2<fipherTyi-1^-«thene-dthk)latepr^)are^ in Example 1. 1.5%t]y w^s^oiphthalocyanne 
dye (EX Colcv 803IC nmitacltred by Mjppon Shotajba^ 
dfepeised in mettqilm chloride. An adhesi^ polyester film (M100 
10 coatedvrith the resiilfihgdspeiskin. and dried at 120*C. The resti6ngfi:nM 
mm thick formed thereon. The spedrai transiriUanca ojnn^ I. of this ^ 
infrared cut'«V percentage ol 98 %, but had a kw visUe lay liansnnillance of M 

Comparathra Example 4: 

IS 

[0101] The JIuorenecopolyesler that had been prepared h Example 1 was mixed w9hOJI5% by weghl^relaihra to 
the ccpdyester, of nickel bis-1 ^■<fiphenyt-l;2-ethene<lilhiolate prepared 'n Example 1. 0.01 % by weight of phthakxry- 
ai^ dye (B( Oilor.eoSK, manufactu'ed by Nqppon Shokubail and a 

(13). An adiesive polyester flm (Ml 00 of 0.125 mm IhKK manufactured by Toyobo KK) was coated w^h the resting 
20 disperskia and dried at 120^ The resuMngttohadaney-inlrared^bscrbhgla^ 
The spectral ! w iisrtl l Bnceci>ye.Jl of thisfiwiB.8hown in lig.aTliBfim^ 

but had a kw near-infrared cut-oH percentage of 7a%. Therefore^ the fbn was not good. The data oUataed herein* 
above are summarized in the foDowing Table 1. 

» 
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Table 1 



Exarnpl^ 


Forinab'onofNear- 


Visible Ray 


Near-lnftarprf riiLmr 




Infrared^orb'ng 


Transniittance (%) 






Fin 






2 


Caslina 


70 


Q7 


3 


Caslino' 


70 




4 


MeKExtnisim 




07 




MdII Pvhiieinfi 




97 


e 
D 


Mcticxousion 


fir 
DO 


97 


7 
7 


uasung 


60 


95 


0 
0 


Casting 


62 


95 


n 

a 


Casting 


60 


97 


10 


Casfing 


60 


97 


•14 

11 


Casting 


63 


97 


t£ 


Casfing 


60- 


97 




casting 


63 


97 


I** 


Lasting 


60 


95 




L/Oaang 


OU ■ 


tvr 

97 


16 


uuaong 


fin 


3# 


17 


Coaling 


60 


97 


. 18 


Coaling 


60 


97 


19 


Coaling 


60 


97 


20 . 


Coab'ng 


60 


. 97 


21 


Coaling 


60 


97 
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22 


Coating 


60 


97 


23 


Coating 


60 


97 


24 


Coating 


63 


97 


25 


Coaling 


60 


97 


Conyarative 
Examples 








1 


Coating 


25 


98 


2 


Coafing 


85 


55 


3 


Coaling 


40 


98 


4 


CoaGng 


82 


70 



INDUSTRtALAPPUCABLnY 

[0102] Ashasbeendesoijedindelalherahaborakthepresemi^^ 
near-inirared-dbsorbing lam or a rwRMayered neaH'i^^ 
near-Miared-absoibing dye as dispersed In a transparait polymer materiaL The liht and 
rays as enitted by image output devk»s su:h as plasma disi^^ 

etralion ol the rays through the tarn, thereby preventing remoie^xxttol nfiared communication ports that employ the 
rays lEdKng wilhh an Miared range for cpnnnunicalioii troin in^^ 
conlrolted by ttnse rernote«>nlrd devioes torn inaHun^ 
caidSb ID cardSi,elCL 

BRIEFOESCRIPnON OF THE DRAWINGS 

[0103] Fig. 1 showssomeemboc&nents oithe slriK4ureolthenear4ri(rared-^>soibmgfi)m orpan^d of the imirention; 

Fig. 2 shorn the spectral transnittaiicectraoi thepanei or Bangle % 

dihe panel of Exariiile 7; Fig. 4 shows the spectral IransrnillanceGim 

spectral transrnittance cwve of the (Iter of Boiifile 20; Fig. 6 showis 

ExaiifilB 24; Fig. 7 showR the spectral transrrillance GUve of the panel of ExaiifilB 25:.!^ 

inillaricecuvesof theflnreof (^irnpaiafiraExainples 1 lo4, 

dabns 

.1. AinullHayeredLnear-inbared4b6orbiiig1lmorpanel.wtlkiio^ 
afasorbvig (lye as dtepersed in a transparent pofymer resh. 

2. Anearnnfrared-absoibingfiln^vrhichisforniedtomaunitarnsolulibnof^ 

ymer resin in a solvent in a casb'ng method or a coating method, or from a melt irixture of the dye and ^ 
resin in a melt extrusion niethod, or from a uniform rnixlure of a near4r^^ 
polymerization method tit polyrnerizing and solidibling it . 
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3. Ihe rnAi-layeredb near«frar«MbE<)ibing 

transparent plaste film as fcnned IhraugK vapor deposit 
metal oddew a metal saK. 

5 4. 1henwl64ayefed,r)e&r4nlirared4l)6ort)hgflrnwpafti 

irate cbnvosed phsal layers of at least one or inore selected 1^ 

5. liwniiHHsyered, near-Mrared-at>satxngf3r^ 
Irifraretkilxmrtmg tarn ol claim 2 and at least one oi an el^^ 

10 K!^,8stBpei«laiiinglayerandaniAravkilel«b50it^ 

6. Theniffi4ayered,riear-hftared-abso(bihglilmorpanelasclai^ 
tance proHe Is such that the visMe ray transrriiltarKe is not tower than 55 

is not higher than 5%, iMien the near4nhared4i)soiti(ig f IkQ of daim 1 is lar^^ 
IS sheet captfe of leilecfing heat radiations. 

7. Anear'Mrared-abGOibihglilmooriipriditganeerMared^b^^ 
ohewrnoreedectedfrDmphlhalo^anineindalcoirf)l«Kes;aromatiecilhiol-rnelal 
erdforrnula(1),andarornaticdHnrnoniumGorrf)ouidso(thefDlloiwirq 

20 



25 




30 . ■ 

■ wheranRDt-andRD^eachrqireserilsanaOqflenegreuphamigir^ 

groups a iluorira atom or a hydtogeii alorii; and M repieBenIs a telradenlate transiSo^ 



40 




so 



wheran tWs k> RDts each represert an allqrl group havirig from 1 to 10 carbori atoms: ^ 
vateni or (fivalert anion, which is a countermen for neutrafzihg the ioiii^ 

» . . 
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whereif) RDs to RD^s each fepresert an al^ group having torn 
valent or dhaleni anion, wihich Is a ooimler-ion for neubabi^ 

8. Ihanearhbareitabsoibhgfitaasdainnedificiaiii?.!^ 
«Ah a polymer lesbi in a sohieiil, Ihe polymer resiri beih^ 
or more of at least one selected from aninalic cMs of general iomi^ 




(4) 



wherein Rt represents an aBqrtene group having from 2 to 4 caitxn alonns: F^^ 
hydrogen atom, or an aBcyl^ a^ or aiallvl groip having from 1. to 7 caibon alomSk and 
dSferenfc 




wherein F^represento an al9lenegra^^havi^|gllvm1to4cartwna^^ 

a fydTOgen aton\ or an aRqrl aryl or aidlqfi group havtog irom 1 to 7 cartxn alo^ 

(flferent; and l( represents a natural number of from 1 to' 4: 
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wherdn B,2 represenis an alhylero group having trom Ito 4 caitxn atoms; R,3, Rfs and R^e each represent 

a hydrogen alomk or an allgi aiyl or ataDqri gnip haviig from 

dHerent 




i»*ierein F^7 and R,8 each represert an allqilene groip having from r to 4 cai^ 
sanw or different and Rgo each represerrt a hydrogen atom, or an aB<yi. ar^ 

7 eaibon alcrn^ and Ihese may be ttie same or different and I ad m each represent a natural nunte 
toS: 




(8) 



(R27)n 

wherein Rji represents an aBqrfene group having from 1 to4 caitwn atoms; 
represent a hydrogen atomi or an aDqjiaryltfaialMgniphaviigiram 
tin same or dMerent; and n represents a natural number of tram 0 to°5: 




wherein rqjrtefints an aBqflenejBr^ 

groip hawng from 1 to 10 caibon aioinSk and these may be the sanw orcfilterert; f^, Rj^ 
resem a tiydrogen atom^ or an ailgrl, aryl or aiaDqfi groq} having from 1 to 7 carbon ato^ 
sameordifietent 

9. The near-infrared-abeorb'ng flhn as darned in daim 7 or 8. which is formed in the polymerization meSiod of dam 
2. • 
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lOt IheinillMayeredLnear-mlirarec^flbsort)^ 
dams 7. 8 or 9. 



10. 
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Fig. 2 
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Fig. 3 



100 I — H — r: — r 




300 600 900 1200 



Wavelength 
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Fig. 5 




300 ' 600 . ■ 900 1200 

HaveiengtA 
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Fig. 7 
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